The wave of activation current in the Xenopus egg.
A ring-shaped wave of inward current, the activation current, propagates across the Xenopus egg from the site of activation during the positive phase of the activation or fertilization potential. This activation current wave is due to an increased chloride conductance and reflects the propagated of the ionic channels responsible for the fertilization potential. These channels are present in the animal and vegetal hemispheres; however, the magnitude of the activation current is 6-7 times greater in the animal hemisphere. Outward current of a smaller magnitude and spread out over a larger area precedes and follows the inward current except at the point of activation where the current is first inward. The inward current wave is detected in all eggs activated by sperm and in eggs activated by pricking with a sharp needle, by application of the Ca2+ ionophore, A23187, and by intracellular iontophoresis of Ca2+ or inositol 1,4,5-trisphosphate. Reduction of the inward current by TMB-8, which blocks intracellular calcium release in some cells, suggests that the activation current channels are calcium sensitive and that the current wave is concomitant with a wave of increased intracellular calcium initiated by sperm-egg interaction. The wave of cortical granule exocytosis and two or more contraction waves follow the current wave.